INTRODUCTION
Nearly 32% of all living veterans, that is, 8.4 million, served during the Vietnam War era, making this the largest cohort of veterans in the United States. 1, 2 Many veterans who returned from Vietnam described having somatic illnesses, such as chronic fatigue, insomnia, headaches, dizziness, shortness of breath, and joint pain, without evidence of physical injury, and were eventually identified as suffering from post-traumatic stress disorder (PTSD). 3, 4 Furthermore, many of those veterans suffered long-term mental health consequences; in most instances, those problems were not identified during combat operations but presented many years later. 5 Extensive research demonstrated that Vietnam War-era veterans experienced PTSD at rates far higher than those for other noncombat veteran cohorts or the civilian population, with chronic PTSD rates remaining unusually high 20 years after exposure. 6 -10 The National Vietnam Veterans Readjustment Study, conducted in the middle 1980s, suggested that 30.9% of veterans who served in Vietnam experienced PTSD at some time after their service, with a prevalence of 15.2% at the time of the study. 9 -12 A reanalysis of the National Vietnam Veterans Readjustment Study data using new diagnostic criteria found that 18.7% of veterans who served in Vietnam had PTSD at some time, with a current prevalence of 9.1%. 8, 13, 14 Also in the middle 1980s, using data from the Centers for Disease Control and Prevention Vietnam Experience Study, 7 researchers studied PTSD in a sample from lower ranks of enlisted Vietnam veterans and found that 14.7% experienced PTSD at some time, with a current prevalence of 2.2%. Compared with those who served elsewhere, veterans who served in Vietnam also had higher prevalences of depression (4.5% vs. 2.3%) and anxiety (4.9% vs. 3.2%). 6, 7 Some authors criticized those two studies for overestimating PTSD prevalence, because the high-end estimate of those with PTSD exceeded the number who served in direct combat. 5, 15, 16 However, these results may suggest that personnel in support units also had higher PTSD risk, a phenomenon that generally did not occur after previous conflicts. 5, [15] [16] [17] Using data from the National Survey of Veterans (NSV), a nationally representative survey of noninstitutionalized U.S. Vietnam War-era veterans conducted in 2001 (28 years after the end of the Vietnam War and 15 years after the National Vietnam Veterans Readjustment Study and the Vietnam Experience Study), we compared a number of mental health outcomes among Vietnam War-era veterans who served in Vietnam and those who served elsewhere. To our knowledge, ours is the first study to use the 2001 NSV to examine mental health outcomes of Vietnam War-era veterans and the first to examine the six measures of mental health well-being for this cohort. The timing of the 2001 NSV allowed us to examine mental health outcomes among veterans who had reached middle age and among those Ն65 years of age. Expanding on previous studies of the long-term mental health effects of military service in the Vietnam War-era, many of which were limited by their exclusive focus on PTSD, our aims were to examine (1) the diagnosis and treatment of PTSD, (2) treatment for other mental health conditions, (3) Veterans Administration (VA) psychiatric treatment, (4) other psychiatric treatment, and (5) six measures of mental health well-being. The approach used allowed us to examine long-term mental health effects of military service during the Vietnam War era and to compare each mental health outcome for veterans who served in Vietnam and veterans who served elsewhere. On the basis of previous studies, we hypothesized that, among a cohort of Vietnam War-era veterans, those who served in Vietnam would be more likely to report treatment for PTSD, other mental health conditions, use of mental health services, and poorer general mental health well-being than those who served elsewhere. One previous study of veterans found striking mental health differences between younger and older veterans, with substantially worse mental health among younger veterans. 18 This study provides evidence that younger and older veterans may be affected differently by their Vietnam War-era experiences. In the case of the Vietnam War, there may be both age differences and differences attributable to the fact that older veterans were in Vietnam earlier in the war, when public opinion was more favorable. Therefore, we also hypothesized that younger veterans would report poorer mental health than older veterans.
METHODS

Study Sample
Data were from the 2001 NSV, which was conducted by the VA. 19 The survey was nationally representative of noninstitutionalized veterans living in the continental United States. The analytic sample identified veterans in any service during the Vietnam War (August 1964 to March 1973). The sample included 3,937 veterans who served in Vietnam and 3,833 who served elsewhere. Service in Vietnam was used in lieu of actual combat experience because those in Vietnam who were not in combat often experienced combat-related trauma. 5, 12, 13, 20, 21 Furthermore, there is evidence of notable reporting error when individuals are interviewed about combat experiences. 22 To investigate age differences in mental health, the sample was stratified into two age categories, namely, veterans Ͻ60 years of age at the time of the survey (N ϭ 1,776) and those Ն60 years of age (N ϭ 6,141). Among those in the Ͻ60-year age group who did not serve in Vietnam, 19% served in Germany, 35% served in Asia, and 38% served in the United States; among those Ն60 years of age, 17% served in Germany, 54% served in Asia, and 25% served in the United States.
Dependent Variables: Measures of Mental Health Well-Being
Receipt of treatment for PTSD was a dummy variable indicating veterans who reported receiving treatment for this condition in the 12 months preceding the survey. Other dummy variables indicated whether the veteran reported having received treatment for "any other mental health condition" in the 12 months preceding the survey and whether treatment for PTSD or other mental health conditions was at a VA facility or elsewhere. Six additional mental health well-being measures were analyzed, based on six questions that elicited information about general emotional well-being, as follows. (1) Available responses for questions 1 through 3 were "yes, all of the time," "yes, most of the time," "yes, some of the time," "yes, a little of the time," or "no, none of the time." Available responses for questions 4 through 6 were "all of the time," "most of the time," "a good bit of the time," "some of the time," "a little of the time," or "none of the time." After reviewing frequencies of responses, we created a dichotomous variable for each response. For responses for questions 1 through 3, the variable indicated whether the response was among the first three of the available responses (coded 1) or the last two (coded 0). For responses for questions 4 through 6, the variable indicated whether the response was among the first four of the available responses (coded 1) or the last two (coded 0). We acknowledge that questions 3 and 4 capture information about physical health as well as mental health.
Exposure Variable
The dummy-coded exposure variable identified whether each veteran served in Vietnam (coded 1) or elsewhere (coded 0).
Independent Variables
A number of independent variables were included in the models to control for potential confounding. Among these variables were the respondent's gender and age (in years) and whether the veteran had dependents. Education was categorized by using separate dummy variables, indicating high school education or less, some college or vocational training, or a master's or professional degree. Separate dummy variables indicated respondents who identified themselves as African American, Hispanic, American Indian, Asian/Native Hawaiian/Pacific Islander, or non-Hispanic Caucasian. Another dummy variable indicated the small number of respondents who reported no race/ethnicity or two or more. Marital status was coded as married or not married; the latter category included veterans who were divorced, widowed, or separated. A separate dummy variable indicated veterans who had never married. On the basis of a review of the distribution of income among respondents, separate dummy variables indicated those earning $0 to $24,999, $25,000 to $49,999, $50,000 to $74,999, and more than $75,000. We created a dummy variable for veterans with missing income information. Dummy variables for occupational status were created to indicate veterans who worked full-time, worked part-time, or were not working. Additional dummy variables indicated having a service-connected disability, self-reports of having ever been exposed to environ-mental hazards in the military, and having health insurance. The dummy variable indicating insurance was coded 1 for veterans who were covered under Medicare, Medicaid, TRICARE (health care insurance for active and retired military personnel), and/or private insurance and 0 for all others. Several physical health status controls were included. Self-reported health was coded as a dummy variable, with 1 indicating those who reported good, very good, or excellent health and 0 fair or poor health. A separate dummy variable indicated those impaired in three or more activities of daily living.
Statistical Analyses
To compare characteristics of those who served in Vietnam and those who served elsewhere, the 2 statistic was used for categorical variables and the t test for continuous variables.
All analyses were weighted to be nationally representative of noninstitutionalized U.S. Vietnam War-era veterans. For each dependent variable, we first estimated the unadjusted association with Vietnam service. We then estimated separate logistic regression models, controlling for all of the covariates. Variance tolerance tests showed that multicolinearity was not a challenge to the analysis. The analyses were conducted by using statistical analysis software (SAS 9.1; SAS Institute, Cary, North Carolina).
RESULTS
Sociodemographic Characteristics
Respondent characteristics are reported in Table I for those who served in Vietnam and those who served elsewhere, dichotomized for those Ն60 years of age and those Ͻ60 years of age at the time of the survey. For veterans in both age categories, unweighted results are shown, with weighted percentages in parentheses. We focus on results for characteristics that were substantially and statistically significant. Among veterans Ͻ60 years of age, those who served in Vietnam were more likely to report poorer health, impairments in activities of daily living, and a service-connected disability (all p Ͻ 0.0001). They were also more likely to report having been exposed to environmental hazards (p Ͻ 0.0001). Among veterans Ն60 years of age, those who served in Vietnam were more likely to report poorer health, impairments in activities of daily living, and a service-connected disability (all p Ͻ 0.05). They were also more likely to report having been exposed to environmental hazards (p Ͻ 0.0001). Consistent with the results for the unadjusted analyses, among veterans Ն60 years of age, those who served in Vietnam had poorer mental health in most instances; however, the differences were much smaller than those for the younger veterans.
Adjusted Mental Health Outcomes
DISCUSSION
Using national data representing Vietnam War-era veterans 28 years after the end of the Vietnam War, our study is the first to use the 2001 NSV to examine differences in mental health measures between veterans who served in Vietnam and those who served elsewhere. Consistent with our first hypothesis, mental health status was notably poorer among those who served in Vietnam than among those who served elsewhere. These findings are consistent with previous findings of high PTSD prevalence in this cohort of veterans. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 17, 23 Consistent with our second expectation, the mental health disparity affecting those who served in Vietnam was greater among younger veterans than among those Ն60 years of age. For example, among veterans Ͻ60 years of age, the adjusted odds of being treated for PTSD were 3 times higher among veterans who served in Vietnam, compared with those who served elsewhere, whereas, among veterans Ն60 years of age, those who served in Vietnam had ϳ14% greater odds of such treatment. These results are consistent with a previous study of health-related quality of life. 18 We also found evidence that veterans who served in Vietnam were more likely to use psychiatric and mental health services from the VA than were those who served elsewhere, consistent with previous research. 24, 25 Furthermore, there was substantial evidence that veterans who served in Vietnam experienced significantly more problems with many general measures of mental health well-being. Collectively, our results indicate substantially poorer mental health status among those who served in Vietnam and greater need for mental health services, particularly among veterans Ͻ60 years of age.
Several considerations should be weighed when these results are evaluated. As in many previous studies, the data were based on retrospective self-reports. 8, [11] [12] [13] The data did not allow us to control for premilitary risk factors for mental health well-being. However, we assume that, because all respondents served in the military, most were in reasonably good health at the beginning of their service. This assumption is reasonable, because induction standards in the military are consistent, which allows controlling for any "healthy worker" effect. Recruits are extensively screened, not only for physical abilities but also for mental and emotional well-being. The presence of any current mental or emotional issues, or a history of such issues, is disqualifying. The disqualifying list is extensive, including mood disorders, depression, eating disorders, personality disorders, suicidal ideations, and anxiety disorders, as well as any evidence of alcohol or drug dependence. 26 -28 Similar exclusion criteria applied to both enlisted personnel and draftees throughout the Vietnam War. 29, 30 Selective death and attrition of the sickest subjects is a challenge in all research on long-term effects of military service. Previous research showed that Vietnam War-era veterans have PTSD at high rates, and this condition has been linked to early death. 31 A potential source of bias in this study is that mortality rates before the survey might have been higher among those with PTSD. If veterans who served in Vietnam are more likely to experience PTSD, then this effect would tend to reduce the magnitude of the observed effect associated with the exposure. The data were cross-sectional and do not provide a basis for causal inferences.
The survey used for this research did not include information about respondents' ranks or military specialties. Therefore, we were not able to control for these characteristics. This omission is a potential limitation. It is likely that veterans who served in Vietnam were at greater risk of adverse mental health following their service, regardless of rank, because of the social and political environment they experienced upon their return, as others have found. 5, 23 Furthermore, military rank structure is fixed, based on unit authorizations; the ratio of enlisted personnel to officers has always remained constant, and this ratio would be seen regardless of whether a unit served in Vietnam or elsewhere, as well as in most units rotated in for a tour of duty. 5 In addition, the mixture of occupational specialties in Vietnam units would be nearly identical to that of units serving elsewhere. For example, an infantry battalion in Vietnam would have the same number of soldiers in various military occupational specialties as one stationed in Germany or elsewhere. 5 The findings of this study show that veterans who served in Vietnam have notably poorer mental health than do those who served elsewhere during the same period, a full 28 years after the end of combat. The prevalence of PTSD (12.2%) was notably higher among younger veterans who served in Vietnam than in the U.S. population generally, in which the 12-month prevalence was measured at 3.5%. 32 Research suggests that events such as the Persian Gulf War and the Iraq War may trigger memories for Vietnam War-era veterans, stimulating recurrent PTSD. 33 Currently, there are ϳ2.6 million veterans who served in Vietnam. As these veterans age-in to Medicare eligibility (occurring in 2007 for the average Vietnam veteran), they will bring a large demand for services. These veterans will require care in both VA and non-VA primary care and mental health settings. From the perspective of clinicians, these findings underscore the importance of inquiring about military service and performing a thorough mental health assessment for patients, to detect mental health problems and to provide treatment or referral. 34, 35 Furthermore, there is growing evidence that PTSD is associated with physical health problems such as heart disease. 4 Therefore, clinicians should closely examine Vietnam War veterans with mental health concerns for physical health problems. Also from a clinical practice perspective, the lessons learned from these veterans' experiences may apply to veterans of the current Iraq War. Early evidence suggests that returning Iraq War veterans experience a very high prevalence of PTSD. Initial studies showed current PTSD prevalence rates of 18% for veterans returning from Iraq and 11% for those returning from Afghanistan. 36 -38 The experience of Vietnam veterans suggests that proper mental health screening and care should be readily available, to allow these veterans to experience better long-term outcomes and to remove the stigma associated with seeking help. 39 
